The paper is devoted to the analysis of the creation of university's potential for knowledge transfer to the business environment. The analysis will be presented in the system inspired by the model proposed by Tidd, Bessant and Pavitt [2005] which is as follows: (i) generating knowledge (ii) searching for and identifying knowledge, (iii) evaluating and selecting ides, (iv) implementing in practice. Each stage creates different challenges for the university's operations (also the final stage, which is not generally carried out by the university), which will be included in the analysis.
Introduction
The development of the modern economy is largely generated by innovations. New solutions generated by the R&D sector provide strong support for innovativeness of the economy [Drucker, Goldstain, 2007] . Hence, the need for capitalization of expenditure on education at the macroeconomic level, which results, among other things, from trends occurring in the context of the modern economy, is indicated. However, it is pointed out in many areas that knowledge derived from the widely understood sphere of science is not automatically commercialized in the form of new products or services. The enormous complexity of the process of knowledge commercialization in the case of universities is emphasized [Łobacz, Niedzielski, 2015] , as well as the complexity of processes of knowledge implementation and its dissemination. This fact hinders detailed understanding of these processes, in particular precise identification of individual "transactions" that show how the process of knowledge transfer occurs and even what the university's potential in this area should be [Etzkowitz et al., 2000] .
The university is one of the parties in the process of knowledge transfer. The level of its preparedness to participate in this transfer is one of the factors determining the ultimate success [Hughes, Kitson, 2012] . Hence the aim of this paper is to present factors that determine the creation of the university's potential for knowledge transfer to the business environment. The analytical system inspired by the model proposed by Tidd, Bessant and Pavitt [2005] will be used in the analysis.
The results of the theoretical analysis are referred to the results of research concerning practices of knowledge transfer among universities in Lodz. A total of thirty-five cases of knowledge transfer practices were included in the analysis. The analysis conducted in 2010 and 2011 covered types of practices, the initiative of carrying out practices, their duration, the nature of practices, their subject scope and impact as well as risks and benefits associated with implementing knowledge transfer practices. The preliminary exploration, interviews and innovation studies conducted indicate that the analysis covered a vast majority of such practices, which means that it is representative of the Lodz region.
The university in the context of management of innovation processes
The university is a source of knowledge in the process of knowledge transfer. Its potential to generate solutions of suitable quality, the scope and potential of academic entrepreneurship as well as the potential for cooperation determine to a large extent transfer opportunities [Cieślik, 2014; Matusiak, 2010] .
In this context, it should be stressed that ensuring effectiveness of the university's functioning in various types of partnerships with companies requires organizational activities associated with the creation of sufficient quantity and quality of organizational processes within the university. Woźniak [2014] points out in this context the process approach as one of the elements of building the university's competitiveness. The process approach is particularly advisable for management of knowledge within the university. Morawski [2005] indicates a number of factors that interfere with processes of knowledge circulation within the university, among its employees and organizational units. Łobacz and Niedzielski [2015] point to the existence of significant barriers within the university that restrict acquisition of information directly related to commercialization of knowledge. Tidd, Bessant and Pavitt [2005] emphasize that innovation and the related exchange of information should be an object of management within an organization. It is necessary to introduce rules that allow to support favorable behaviors and attitudes, reduce adverse behaviours, introduce procedures, as well as implement and coordinate the desired processes. Outlining general guidelines for management of innovation processes in the enterprise, Tidd, Bessant and Pavitt [2005] indicate the need for effective implementation of at least three types of activities by innovative entities (Chart 1): (i) searching for and identifying new ideas (project planning), (ii) evaluating and selecting ideas/projects, (iii) implementing in business practice. It should be emphasized that from the point of view of management, these are interdependent areas -efficient management of each of the areas affects the possibility of achieving favourable results in the remaining ones. CHART 1. The general structure of the process of acquisition and commercialization of ideas within an organization Source: [Tidd, Bessant, Pavitt, 2005] .
On the other hand, imperfections in the implementation of one of the stages severely reduce effectiveness of the overall process. In simple terms it can be said that a lack of identification of ideas prevents their evaluation and possible application in practice, even if the organization is well prepared for their implementation. Thus, the stages of the process should be considered as interdependent. A key challenge in managing innovation is to find appropriate methods of carrying out these activities within the given organization (embedding them in structures and processes) to be able to replicate them efficiently and effectively [Bessant, Oberg, Trifilova, 2014; Trzmielak, 2013] . The organization's innovative success also requires the ability to review these procedures, their extension or change -i.e. dynamic capabilities [Teece, Pisano, Shuen, 1997] .
Adapting this model to the university's realities, one must take into account its unique specificity, referring in particular to its focus on research and a lack of orientation towards commercial exploitation of research results. Research activity is one of the basic functions of the university and its effect is generating new knowledge. This knowledge, created largely in the context of basic research, should also be subjected to management processes to constitute a basis for its transfer outside. Knowledge management in this context can be understood as a process of identifying, acquiring and multiplying knowledge within an organization in order to improve its competitiveness [Von Krough, 1998 ]. The objective of knowledge management has, therefore, a very practical dimension relating to the need to support organizational capabilities through better utilization of individual and collective knowledge in the organization. These resources include skills, abilities, experience, routine, standards and technologies [Probst, 1998] .
An important factor, which constitutes a significant specific feature of the university, is the fact that its only function is to generate and develop knowledge. The process of commercialization does not occur within the university as a rule. It is the domain of external partners, hence the process of managing innovation processes at the university should take into account processes related to seeking knowledge that can create value for external partners, as well as its actions concerning management of knowledge transfer.
Taking into consideration the above-presented considerations, with respect to innovative processes within the university, four stages will be taken into account: (i) generating/creating ideas, (ii) searching for and identifying ideas (project planning), (iii) evaluating and selecting ideas/projects, (iv) implementing in business practice.
The application of the process approach will allow the analysis and comparison of institutional solutions relating to commercialization of knowledge, including cooperation with companies, used in the framework of universities. Cooperation with companies is taken into account as an important component of the process of knowledge commercialization.
The university -institutional solutions and their interconnections
The use of perspective related to the innovation process enables to carry out an analysis of institutional solutions associated with knowledge transfer to the business environment functioning within universities. Various forms of mutual relations between the university and businesses are of key importance in this regard [Lawton, Smith, 2006] , therefore, this area of cooperation in particular has been taken into account as an important component of the process of knowledge transfer.
The following elements have been taken into account as the existing institutional solutions in the area related to processes of creating the university's potential of knowledge transfer to the environment: (i) dean's representative for business relations, (ii) university chancellor's representative for business relations, (iii) innovation broker , (iv) creation of publicly available databases, (v) university technology transfer center, (vi) academic technology incubator, (vii) a university network of knowledge scouts. Specific solutions have been evaluated in terms of their effectiveness in the area of requirements generated by the subsequent stages of the innovation process carried out at the university. A fourlevel scale assessing effectiveness of the solution has been used: "lack of application of the given solution at the particular stage", "poor effectiveness of the given solution", "moderate effectiveness of the given solution" or "high effectiveness of the given solution". Table 1 presents a simplified assessment of effectiveness of the use of individual instruments in the process of creating the supply of knowledge endowed with the commercial potential. This process is a component of innovation processes within the university and is understood as a sequence of actions aimed at building the university's offer, containing specific proposals for cooperation with businesses (and more broadlywith the environment), or at commercialization in the form of spin-off companies. The table shows a distribution of areas of activity in terms of individual entities at various stages of the innovation process. Entities that carry out simultaneously activities included in the subsequent stages of the process can be seen, however, each of these entities has solutions of main importance. Activities of the university network of scouts are largely focused on the stage associated with the search for new knowledge. In terms of its evaluation and selection, the technology transfer center dominates and in terms of commercialization of knowledge the technology transfer center along with the innovation broker play a dominant role. The final stage, referring to actions of the entities established in the framework of the commercialization process, is an area dominated by academic technology incubators. Comment: Description: "-" lack of application of the given solution at the particular stage, "+" poor effectiveness of the given solution, "++" moderate effectiveness of the given solution, "+++" high effectiveness of the given solution Source: [Wiśniewska, Głodek, Trzmielak, 2015] Table 2 contains a simplified assessment of effectiveness of the use of individual instruments in the process of creating demand for knowledge endowed with the commercial potential originating from the university. This process is understood as a sequence of actions aimed at a search for partners interested in various forms of cooperation drawing on knowledge derived from the university. As shown in Table  1 , the distribution of areas of activity in terms of the respective units at different stages of the innovation process can be seen. In this case, the activity of the university network of scouts is largely focused on the stage associated with a search for new partners in the process of knowledge commercialization. This also includes an area realized by other entities, although in a relatively ineffective way. Comment: Description: "-" lack of application of the given solution at the particular stage, "+" poor effectiveness of the given solution, "++" moderate effectiveness of the given solution, "+++" high effectiveness of the given solution Source: [Wiśniewska, Głodek, Trzmielak, 2015] .
Focusing on key institutions at different stages of the innovation process carried out by the university, the model of managing this process can be supplemented with new elements. Figure 2 shows the main actors in the system of stages of this process indicated above:
1. "Generating knowledge" stage -researchers, research teams, faculties and departments, 2. "Search for economically useful knowledge" stage -the university network of scouts, 3. "Evaluation of acquired knowledge" stage -the technology transfer center, 4. "Implementation/commercialization of knowledge" stage -the technology transfer center, and in the cases of commercialization through the establishment of new companies also academic technology incubators.
CHART 2. Key activities/institutions in the simplified model of managing the innovation process at the university Source: [Wiśniewska, Głodek, Trzmielak, 2015] .
Transfer of knowledge in the universities-companies system in the region
The basis of innovation is applicable knowledge (innovative ideas). Its acquisition is a prerequisite for implementation of innovation in an enterprise. Sources of innovation can be divided into internal ones (the entity's own sources), external ones (derived from the entity's environment) and mixed ones [Bogdanienko, 2004; Łącka, 2011] . Internal sources include solutions produced within the company and ingenuity of its employees. In the case of an innovative company, its main advantage is the exclusivity of its solutions, while high uncertainty of desired effects, long lead times and high costs are disadvantages. External sources include solutions generated outside the company, licenses, acquisitions, joint venture companies. External technical knowledge is the easiest method to obtain new solutions, effective and less risky, although it can cause dependence on technology suppliers. Transfer of external solutions can be described as providing the market with technologies [Jasiński, 2006] . It is a special case of a communication process. This is often an interactive process in which various feedback loops between providers and recipients of knowledge occur [Santarek, Bagiński, Buczacki, Sobczyk, Szerenos, 2008] . It covers all types of diffusion of solutions and technical education. Knowledge transfer is the transfer of the information necessary for one entity to be able to replicate the work of another entity. This information exists in two forms: technical information (engineering and scientific knowledge, standards) and procedures (including legal procedures, confidentiality agreements, patents, licenses). It is usually a market process in which technology is bought and sold. Transfer of knowledge is therefore the transfer of specific technical or organizational knowledge and related know-how for economic (commercial) purposes.
Transfer of knowledge can be differentiated into commercial and non-commercial one [Grimpe, Fier, 2010] . Non-commercial transfer includes: (1) knowledge transferred free of charge, studies, internships, etc., (2) professional associations, (3) mutual transfer of licenses, (4) knowledge transferred within companies, for example, multinationals. Commercial transfer of knowledge involves transfer of knowledge and technology between entities unrelated structurally and covers: (1) material transfer (hard), (2) trading licenses for inventions, utility models and know-how, (3) broadly understood information, including the so-called tacit knowledge.
Transfer of knowledge takes place mainly between the science and research sector and the sphere of economic activity, creating a unique bridge between these two worlds and bringing both parties many economic market, organizational, educational benefits, etc. The partners in the process of knowledge flow in different systems comprise: scientific and research institutions, large, medium and small enterprises, public institutions and individuals. A characteristic feature of cooperation between the sector of science (universities) and businesses is the presence of many cultural and organizational differences in these two spheres (different motivations, goals and methods of conducting activities, criteria for work evaluation, etc.). This creates many difficulties for the establishment and continuation of effective cooperation in the field of knowledge flow [Hewitt-Dundas, 2012] .
Transfer of knowledge from the public science and research sector to companies is done through a number of channels and organizational forms [D'Este, Patel, 2007; Matusiak, 2010; Trzmielak, 2013] : -joint research and targeted projects implemented in cooperation with businesses; -contract research commissioned by companies; -providing licenses for different forms of intellectual property, know-how; -consulting, opinions, expert opinions, reviews, science and technology intermediation; -flow of technical personnel, trainings; -spin-off companies; -scientific publications, popular science publications, patents; -conferences, seminars, fairs; courses and trainings; -informal contacts between scientists; -personnel mobility programs, (exchange/transition of employees from the science sector to the business sector and vice versa), student internships; -information about new technologies, initiating the transfer; -support for innovative ventures of small and medium-sized enterprises; -initiating collaboration and cooperation networks; -the development of the support system for innovative ventures and entrepreneurship. A regional innovation policy plays an important role in transfer of knowledge from the public R&D sector, including universities, to businesses [Matusiak, 2010] . In functional terms, it is a unique forum for cooperation between different types of organizations and institutions operating in the region, whose principal purpose (or one of the objectives) is the development of innovative entrepreneurship in the region. These units include: regional authorities (voivodeship, county and municipal level), regional development agencies, universities, R&D institutes, innovation centers, financial institutions, consulting, manufacturing and services companies, etc. In the framework of the regional structure, a kind of functional network connecting all entities operating in the field of innovation and technology transfer is created. A regional innovation policy is characterized by the focus on the demand aspect of innovation that requires interaction between companies, especially SMEs, and the sphere of research, science and technology. This is due to the proximity and greater confidence in the partners coming from the same area, professing the same values determined by the same cultural factors [Jewtuchowicz, 2005; Nowakowska, 2010; Shane, 2005; Hewitt-Dundas, 2012] . Services for transfer of knowledge and innovation in the universities-local businesses system are provided mainly by regional institutions of the innovative business environment, as well as commercial providers, operating in the broadly understood area of entrepreneurship, innovation, technology transfer and commercialization. The status and development prospects of this sphere of economy, as well as the quality and range of services provided, have an increasingly visible impact on knowledge flows and innovativeness of individual companies and on the overall economy [Stawasz, 2009] .
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Types of knowledge transfer
Knowledge transfer practices between universities and businesses can be divided into seven types (Chart 3). Simple, not highly developed practices dominate. Practices in the framework of cooperation in the field of training and education addressed to students, university and company employees, as well as other individuals are predominant (40.5% of the cases). Transfer of knowledge between universities and businesses occurring in the framework of contracts, mostly research ones (23.8%), as well as in the framework of informal cooperation which covers practices that take place without the consent of both parties (9.5%) plays an important role. Informal cooperation usually applies to the use of research results and research infrastructure free of charge and without the university's consent, as well as trainings conducted on the premises of the university. Source: author's own work.
Other types of knowledge transfer between universities and businesses occur much less frequently. Transfer of knowledge in the framework of the use of infrastructure (7.1% of the cases) as well as in the framework of strategic cooperation between universities and businesses (only three cases -7.1%) can be mentioned. In just one case, there was an exchange of knowledge between universities and businesses in the framework of joint venture, considered a very advanced form of knowledge transfer.
The initiative of knowledge transfer
Knowledge transfer practices between universities and businesses in the Lodz region were initiated from the top in the context of the policy to encourage innovation in the region, either by universities or by companies themselves. The analysis of the forms of initiating practices of knowledge transfer between universities and businesses in the Lodz region shows that they are initiated primarily by universities (67.6% of the cases), mainly within the framework of various types of programs of cooperation with the regional economy. Every sixth case (18.9%) resulted from the initiative on the part of companies, every seventh case was initiated within the framework of programs to support innovation in the region (13.5%). Among the seven cases initiated by companies, there are four cases conducted in the framework of cooperation based on a contractual (research) agreement and three cases arising from informal cooperation. However, among the five cases initiated by innovation support programs, there are four cases implemented under research contracts and one case involving trainings and education.
The duration of knowledge transfer practices
Knowledge transfer practices between universities and businesses in the Lodz region were analyzed in terms of their duration and reproducibility (in other circumstances and institutions). In terms of the issue of duration of the practices, they are divided into two groups: long-term (with a duration of more than 6 months) and short-term (less than 6 months). The analysis conducted shows that short-term practices are dominant -4/5 of the total number of cases. Long-term practices, hence the most useful for knowledge transfer, constitute only 1/5 of the total number of cases. All of these cases concerned transfer of knowledge between universities and businesses carried out in the framework of contracts or long-term strategic cooperation.
More than 4/5 of all the cases (82.6%) are reproducible, which means that they can be used in other circumstances and by other entities. They can be, therefore, disseminated in the Lodz region as the so called "good practices". Only 17.4% of the cases were irreproducible, difficult to disseminate. This concerned mainly cases of knowledge transfer between universities and businesses in the framework of informal cooperation.
The scope of knowledge transfer
In the case of the subjective scope of knowledge transfer practices between universities and businesses, the analysis has highlighted two kinds of scope, i.e. direct cooperation between the two parties and cooperation with the participation of a third party, e.g.: government offices, other stakeholders. The cooperation in the framework of which only transfer of knowledge between universities and businesses occurs is dominant (77.1% of the cases). A larger number of participants can only be found in 22.9% of the cases. Half of the cases involved activities carried out under contracts.
Effects of knowledge transfer impact
Regarding effects of the analyzed practices of knowledge transfer between universities and businesses in the region, direct effects in the form of flow of knowledge and indirect effects associated with initiating the flow of knowledge can be distinguished. The conducted analysis of knowledge transfer practices between universities and businesses in the region indicates that indirect effects dominate (62.9% of the cases). Direct transfer of knowledge took place only in slightly more than 1/3 of the cases. This indicates weakness of knowledge transfer between universities and businesses in the region. Only every third case of cooperation yielded a direct flow of knowledge. These cases involve cooperation in the framework of contracts, informal cooperation and strategic cooperation, and thus long-term projects. The remaining 2/3 are the cases concerning a potential flow of knowledge -the initiation of this process.
Risks and benefits of knowledge transfer
The analysis indicates that knowledge transfer practices between universities and businesses in the Lodz region are associated with a small risk of failure -this applies to 70% of the analyzed practices in the case in which no or minimal risk of failure exists. Only 30% of the analyzed practices were affected by the risk of failure considered as medium. A noticeable risk of failure takes place mainly in the following cases: -cooperation undertaken with the participation of a third party, e.g. business support institutions, technology transfer institutions, government agencies (80% of the practices of this type), -cooperation initiated within the top-down (formal) approach in which both parties, i.e. the university and the company, are somehow "compelled" to cooperate in the exchange of knowledge (60% of the cases), -cooperation carried out in the framework of research contracts generally burdened with a great risk of failure. Transfer of knowledge between universities and businesses allowed both parties, i.e. universities and businesses, to obtain a number of scientific and research, educational, economic, organizational and market benefits. Relatively more benefits were obtained by companies (97%) than universities (88%).
Both parties have indicated different types of benefits derived from knowledge transfer:
1. In the case of companies, the following benefits are primarily derived: a. scientific and research benefits related to obtaining new or improved knowledge by the company (43% of the companies); it should be noted that the acquired knowledge in most cases has been applied in practice (60% of this type of companies), which is the evidence of high practical value of knowledge transfer; b. organizational benefits related to skills of personnel and the improvement of operational strategy (34% of the companies); c. economic benefits related to the improvement of economic performance, e.g. reduced production costs, payments for services rendered (23% of the companies); d. market benefits related to commercialization of knowledge and the improvement of the company's market position (6% of the companies). 2. In the case of universities, the following benefits are primarily derived: a. economic benefits, e.g. payments for services rendered (43% of the universities); b. educational benefits, mainly related to the possibility of organizing internships for students in companies (43% of the universities); c. scientific and research benefits related to the development of knowledge in cooperation with companies, e.g. testing and laboratory research of technologies in companies (20% of the universities); d. organizational benefits related to the development of scientific staff (9% of the universities); e. market benefits related to commercialization of knowledge created at universities (6% of the universities). The above-presented review of benefits obtained as a result of knowledge transfer indicates that both parties receive benefits. Universities, however, tend to point to economic and educational benefits, whereas companies mention scientific and research benefits as well as organizational ones.
Conclusions
The paper provides an analysis of the process of creating the university's potential in terms of its ability to transfer knowledge to the business environment. A relationship between processes of knowledge generation as well as innovation processes and the institutional system operating within the university has been shown. The understanding of this system is important due to the significant interdependence of individual stages of the process in terms of ability to generate results in the form of knowledge transfer.
The paper uses the results of the study of knowledge transfer practices among three largest universities in Lodz. The study indicated primarily the use of simple, not highly developed practices. In particular, such practices that do not require significant changes in the operation of the university's individual organizational units. Strategic, long-term cooperation is very rarely encountered and short-term cooperation, not exceeding six months, prevails. This fact can be associated with the perception on the part of companies of the relationship with the university in the context of heightened risk [Poznańska et al., 2012] , which may limit their tendency to deeper commitment to cooperation.
Implemented practices are most often reproducible, which means that they can be used in other contexts and by other entities. They can thus be disseminated in the region of Lodz as the so called "good practices". Cooperation in the framework of which only transfer of knowledge between universities and businesses occurs is dominant. Effects of these practices are mostly indirect, providing only the initiation of the process of knowledge transfer.
The review of benefits derived from transfer of knowledge indicates that both parties obtain benefits. Universities tend to point to economic and educational benefits, whereas companies indicate scientific and research as well as organizational benefits.
The overall structure of universities-businesses cooperation indicates a certain weakness of knowledge transfer between the partners in the Lodz region. In practical terms, the identified transfer profile shows the need to strengthen internal processes preparing universities in the region for transfer of knowledge. This strengthening, relating to internal structures, should aim at increasing the university's potential to create stable, long-term and strategic relationships with partners in the economic environment.
